Increased activity of the ubiquitin-proteasome system in patients with symptomatic carotid disease is associated with enhanced inflammation and may destabilize the atherosclerotic plaque: effects of rosiglitazone treatment.
We evaluated ubiquitin-proteasome activity in carotid plaques of asymptomatic and symptomatic patients and the effect of rosiglitazone, a peroxisome proliferator-activated receptor-gamma activator, in symptomatic plaques. The role of the ubiquitin-proteasome system, the major pathway for non-lysosomal intracellular protein degradation in eucaryotic cells, in the progression of atherosclerotic plaque to instability is unclear. Plaques were obtained from 40 symptomatic and 38 asymptomatic patients undergoing carotid endarterectomy. Symptomatic patients received 8 mg rosiglitazone (n = 20) or placebo (n = 20) for 4 months before scheduled endarterectomy. Plaques were analyzed for macrophages (CD68), T-lymphocytes (CD3), inflammatory cells (HLA-DR), ubiquitin-proteasome activity, nuclear factor kappa B (NFkB), inhibitory kappa B (IkB)-beta, nitrotyrosine, matrix metalloproteinase (MMP)-9, and collagen content (immunohistochemistry and enzyme-linked immunosorbent assay). Compared with asymptomatic plaques, symptomatic plaques had more macrophages, T-lymphocytes, and HLA-DR+ cells (p < 0.001); more ubiquitin-proteasome activity and NFkB (p < 0.001); and more markers of oxidative stress (nitrotyrosine and O2- production) and MMP-9 (p < 0.01) along with a lesser collagen content and IkB-beta levels (p < 0.001). Compared with placebo-treated plaques, rosiglitazone-treated symptomatic plaques presented fewer inflammatory cells (p < 0.01); less ubiquitin, proteasome 20S, and NFkB (p < 0.01); less nitrotyrosine and O2- production (p<0.01); and greater collagen content (p<0.01), indicating a more stable plaque phenotype. Ubiquitin-proteasome overactivity is associated with enhanced inflammatory reaction in symptomatic plaques. The inhibition of ubiquitin-proteasome activity in lesions of symptomatic patients by rosiglitazone is associated with plaque stabilization, possibly by down-regulating NFkB-mediated inflammatory pathways.